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(54) MAGNETIC RECORDING MEDIUM AND METHOD FOR MANUFACTURING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium and a method for manufacturing the 
medium having a granular magnetic film, high coercive 
force He and low medium noise with low manufacture 
cost. 

SOLUTION: The magnetic recording medium has at least 
a nonmagnetic base layer, nonmagnetic metal 
intermediate layer, magnetic layer, protective film and 
liquid lubricant layer successively laminated on a 
nonmagnetic substrate. The magnetic layer consists of 
ferromagnetic crystal grains and a nonmagnetic 
intergranular region surrounding the grains. The 
nonmagnetic metal intermediate layer consists of at 
least one layer and each layer has a hexagonal close - 
packed structure. 
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®, fm&wpmm, mm. »«, *$ 

«tt«tff t *» b ft -5 r £ . *J i U(|lMS#flM£6 A JB 

[»#*2] Mna#»ttAji4>mJitt. Ti, zr, 10 

H f , T i Z r£&, :fci,U=H f £&±9ftSJ¥ 

*»&»«*lxfcA«*»b*6JB*r*f Sit 

[»*«3] Mie^attftfffmiia, lifts 2^ 

Sja^H/ttSit^LTJoD. ^<755*> lJl^c r £3 0 
%A>ib5 0%£trC oC r&&-C'*>ZZki:®mk1r?>. 
If** 1 * fcf4 2 £EttQfltftEfifRfc, 
[»**4] tfiE#BH!fe&A c PlS1®tt, Hft5 2Jf;S ; . 
ffim&titzffimZLX&V. 2JS<A5*>T®;6SC r£3 
0%A>f> 5 o C r^>t)45f-C'fct), ± 20 

MtfT i , Zr, Hf, T i Z r fci^H 

Z k St«f« t -T 1 3 Wl^-f Jx*»tl3«<OK 

[|f*Jg5j itflE#8fctt&A c PP B ']Jf !4, I riJit/R 
h i"? ft £ftfc&A£, Cr.Mo^i 

tfw± 9ft5»a»biift£ftfc&Ai&£-#1-S-&&-? 
*>5 r t Sr^m k 1-$»#>g 1 f£E««i>BJ;&E«^fk, 

[Ifi*rl6] iKrE#«ttAKf BJitt, Pti, C 
r, Ni, *3iU!TaJ:»)*5»3»»e>a9i$ixfc4JRi: 30 
5&47fc5r t Sr«F»ti-5ai*3S 1 KE« 

f4B 1 9ffi©«IiJ»**ig«:#*- r tSrW 

[H*«8] DD1Sfllttl4>«>^BItt«ftff», Cr, C 
o , Si, Al, Ti, Ta, Hf, &£UZ r±!)<£ 
5»d»e>^tR£*xfc'>ft< £fc 10C§fcft«>b45; 

EH&fc. 

CoP t£&lC, Cr, Ni, fcitfTa i»)<t5W*» 
b®tt£*Lfc'>ft< £t>lo&&AnLit£&ri»bft5r 

Oj fiUE^BSttTiteStt, C r *fc«tC r 
^&a»bft3ri£#m£1-5»#*l ri>fe9<^-nx 
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[§9*JS 1 2 ] #«tt*#±K'>fc < k t HMW4TJft 
1, #tttt&ff*mJB. BH4JBL ftSK. JsJ:^**!! 

T, 

tr*+ 5 #$i±&A «P Pal® fc«JB-f 6 XS t . 

fc 9 $ < ^Sfcttft^ t *» b ft 5«ttJ»*«»1- 

•Slgi, 

BliEf®ffll<7)_hlc, ftSIBt«:aJBi-5iet, 

mm%mm<o±[z^ mfcmmmmzffim-tzT&k. 

miE^BSttS^Sr^J-JDPfi-t-Sr tfttlcW 

So 

[§S#Jgl3] BliE*J8tt^JS4>ra»Sra®1-5lS 

(4. Ti, Zr, Hf, TiM, Z r ^JiLFH 
f «fc 9 ft 5 # A> & S * $ f> ft 5 JB £ R It 

5ISSr^tfrt^j8t-r5»*«l 2KE«ro«« 

im#m 1 4 ] H5E#iEtt&R*ffl«S:;»JI1-5Xg 
14, C r £3 0%75>ib 5 0%-^tfC o C r -g-^bft5 
l^iS(t^Xg$r^tfr£*#mi:-r-5lt*iIl 2£tc 
it 1 3 (^Ee©fKME&^^wSit^fc 

M*«15] «TE#«tt&R«t'IBJB«raJii-5Ifi 
(4, Sf)E#®ttTifeS(0±(C, C r ?r3 0%*>P>5 0% 
^tfCoC r^^bftSSSrKltSiei:, hmECo 
CrM^e.45i©±l:, Ti, Zr, Hf, Ti£ 
^, Zr&l fcit^H f £&±9ft3#A»<bil8?£iX 
S&S^bftSHSr^^SXSt, Sr^tfrtSr^jgct 

[»**i6] ffiE^Ktt^m^Psii^fflii-t-sxe 

tt, tfJE#iSttTilil®C>±(c, I rioiO'Rh i»9ft5 
#*»P>il«$*lfc^JRt, Cr, Mo, tJilAViUft 

igitsxsr-fc^r tSrlWRti-SHI**! 2KE8tf> 
)KmE&f«($©Sit^ffi„ 

14, HfiE#iKttTl&a<7)±(c, Pti, Nb*54tJ«VJ; 

«(0iKME^^*wSi5S*fe o 
[11**18] IHrE^Bt^KfmJBSrflWi-SXe 
14. tflE«ttTlfeJiro±(C, D0isM*fc»4B 1 

nrnwrni-mm * trr 5 ^ b ft <& ® srK tt 5 xst? 
fo2>r£^!|#Sti:^-5IS*JSi 2. 16, jsitfnffl 
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umm i 9 ] mmrm^cnimmim*, c r , 

Co, Si, Al, Ti, Ta s Hf, fc±t/Z r <fc 9 
rtSrWati"5»*«l 2^5, 1 8 ^rftjNcffilR 

tt, C o P t^&iC, C r , Ni, *>«fctfT a J; 0ft5 

»^e>atR**tfc'>*< tt iosraa!ioLfc^*»64 

5::<b£^fS£1-6!S#igl 2^1 9©v^ixM:E 
[0 0 0 1 ] 

SBE»SK*5«tO f AV--HDDS:fii:«)i:i-S#aa» 
[0 0 0 2] 

[0 0 0 3] #i?8-2 5 5 3 4 2*&«l: 

^ttttttofir Aft^^ft Lfc ^ 7 ~ a. 7 -less *BJ$L 

t 5 ^ t K ± o Tffi: / X{fc 4 H 5 r t #Eft * tlX ^ 
l^*lTV5„ £fc, USP 5, 6 7 9, 4 7 3^1: 

j*, s i oztet'omitmsmuztitzc o n i p t ^ 

— RF (radio frequency) X/^y^y 

[0 0 0 4] 

[0005] mmmftosjxcommt*. m^m^t 

RSrltfiF-rSfcfeJctt, 1 try hirA^/c9<7)^tt&?- 



m^ico»{b ; S:S8*L/c^v^^i:^#v^ 0 roofed fttt 
K#tfteE8K#gw««#tt (Hc/M 

±aojKLV^K#*ri--<-c»llJS+-5wt^fc5 0 
' [0 0 0 6] tt*fflV^6ixrv^fcCoC rKA««ft* 

f^fflS:(S:«$-frT^So ?y~~y-m\tm<nWi 
20 COC o C r *^S8SttSwa^tt*!SB*^StR?flSS: 2 

[00 0 7] 

H8W*W*LJ:5 ti-«Wil L^Lft^fe, ^7~ 

Co^Cttf5^4i:5 0 ifflx£0>USP5, 6 
30 7 9, 4 7 3ftt> 2 4 0 0Oeg$(^Hc^Mt 
Sfcfclc: 1 1 a t %fc*>iKffifcP t Ltt^o 
:ttMl, «(7)CoC r ^^Slffit^lSOH 
c^MtS/c^Cd 5 a t%fitf©P t#&»fc*T 
"ttT-*>5 0 Sfc, -]Ri:2-8 0 0OeiS(OHcS:lia 
-fSfc&Ml 6 a t%t>£>P t U rftlwftL 

t\ s^c o c r %&mm&mxizmmj&(DH c 

8 a t%g^P tiSi6J»4/£W-efc 
5 0 8taE»wilS*fl[fti:*f 3 0 0 0 O e H± 

40 Siffijfcp t Sr^4^^St-t-5^7=.^7-«ttlBH, 
BJS3^ho«JiPi:V^#ft-cBII*«rfti:T^5. * 

5 0 

[0 0 0 8] 
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(h c p) «igT**>a#Ktt&JB*>SVMi*W^^e> 

46, }m\£&m*m®*:Bf&i~zzkx\ jsn4.pt 
£ mu <* * a z 1 4 < m h c <t*j <t ohsb* / >r 

[0009] $e,tc#*L<tt, #«tt&jR*raa*- 

[00 10] IfBltt&R^raJBSrfflos- tJCi 

or, SSKfl^Hcaq^ftSita^ *%W<D!£ 10 
* *rjSK1- 6CfefcoT f*S«*n§S£tT 5 t> 4 < 4 

[0 0 11] *ffWf-tt*J8W^««3EftjK*«:, HUB 
#Ktt&«*l8]JB#, '>ft<HilH40, &B<a 20 

[0012] m&<o#m&&m*pmm&&mi: 

Hf, Ti 2 r *5 ctt/H f £&<fc 0 4SB 

^e>il«iSix^AJR^e)45wi:35S»*Lv\ 
[0 0 13] ££>t^ *3BM(Z)#8SttAJRtlBStt, I 
rtei^Rh J:94SW^e>aR*ixfc^JSfc, Cr, 
Mo, *5j:u*wJ: 9 46»a»fca«3*ifc£Ki**W 
tS^-CifcS:^ Ptt Cr, Ni, *5 

^t/T a x v Kzmfrbm$i£titz&mb&^irz£ 30 
[0014] iw^#atttA«*ra«dsj|4 S 2ii^e, 

45»^-CJ*. Ti, Z r , H f , T i Z r ^ 

*5<tt/H f ^J:?)4S»^e>atRSttfcS45^ 
**»64a2JB<OflWl-C*)63&\ Ti, Zr, Hf, T 

i£&, Zr£-£, tSXVH f ^±0 4*i¥^e>aR 
Sttfc&RJ: t)45Bt, C r £3 0%^?> 5 0 %^tf 

[0015] wa^#s8tt^jn«tiraji«[, »4 

"52Ji36saS*hfc«iSSrLr*J0, 2B<05 VFJiJi* 
C r £ 3 0%^5>5 0%^tfC o C r^P>451t* 
±l#Ti, Zr, Hf, Ti^ x Zr^l 

*5<fctfH f 9 4a»^ea«*ixfcA«^e>45 

[0 0 16] *38WH*j»t5#«ttS*±fc/> 
4<£fc#«ttTJfiJf, ^att&JSfWJB, » 



^ftfcfc 9 # < JHBttttff b *» 6 4 5 BttJB SrftlB-r 5 
*Bttt«#*:*ttJCftl|»-r 5 - 1 4 Uc*XSMt 5 . 

[ooi7] #m&&m*?£\mzmm'f axa 

tt, T i , Z r , Hf,Ti Z r£&, tJitfH 

f^J:9 4en^&aft^iifcM^&4da«:K(t 
5Xa&^tf 0 

[0 0 18] *Ktt4feJS^PflJiS:«[)ii-5xa 
tt, S 5>l:C r S: 3 0%^P> 5 0 %$tf C o C r ^» 
b46afcRtt6lSfr**/-Ct>J:t\ 

[0019] #tttt*K4 i n]ifr«jii-&xa 

13, *KttTlfiH^±J-, C r £3 0%d>&5 0%^tf 
CoC r£&a>fc45]f «rKtt5X6i % i£CoCr£ 
4^5>46Ji«)±lC, Ti, Zr, Hf, Ti^l Z 
r£&, *Sj;tfH f ^<t«J4S«^baW$ilSAJR 

[0020] te*c«9it^#«ttAjRf mssraji-rsx 

rt^ii^ft/c&JSch, Cr, Mo, fc±t/w±0 46 
«¥^^a^$ixfc^JStS:S'*i-5^^e>45«S:ia: 
JtSXST'fcSwi:, ^/cft^attTlfel^Jiic, Pt 
fc, Nb*3J:t/vj:945#^e>a*$ixfc&«t^ 
#-r'5^fk^e>45«S:ga:*t6Xa-e*>5wi:Mf4 L 
<, D0wS*fcttB 1 9SO«B!|«?«ia«:#i-«« 
^e>45HSr89:Jt SXa-CfcS w t 4 
[0 0 2 1 ] **Wlcfflv^P>ixS«ttJi*(0#fl«*«[J|i 
fi, C r, Co, Si, A 1 , T i , Ta, H f , jo* 
XfZ r J:U45i¥^?>aKStt^>4< Hlo«ft 
W»b49, 8«4Jif«)»«ttft*"r5»Stt, CoP 
t^(C, Cr, Ni, joit/Ta J:9 45»*»fea*! 
*iifc*4< it loSraapLfc-&4^64Sri:*# 

[0 0 2 2] 4/c, *36W^ffl^5*«ttTlfi«tt, C 
r ifcttC r ^E>45: t*S#* U\ 
[0 0 2 3] $5>(C, *3BWICffl^S#«ttafftt, *s 

[0 0 2 4] 

EI 2 L4* b«t *9 »»JcgftWi-5 0 
[0 0 2 5] Hl*3J:t«a2tt, ■*55WO-«T*fe5Bt 

it, i © ji«w#attT*Ji 2 , &m&&m* 

mm 3, ^tt®4, «1$K5, «J:C5?K#ffl^ie6^ 



4 , 

7 
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PtfJ3 3#Sft5*m«fc9fc*TJS3 a*iJ:tf_bB3 b<7) 
[0 0 2 6] }m&&ft 1 fc LTfl, a*«)ttftGflUK 

[0 0 2 7] ro*JSttS#i^-b(w, #8H4T1WB2 

Tl2tt6 0 :w«ttTW2ll NiAU Cr4if 
«r«tr#«tt(*:J:0«**n5. #ttttTSWB 2 k IT 
CrifcttCr^Srffll^t, ^Ktt^JR^raii 3 S: 
ffl^3t^t(cJ:§^S:ig^5r <hKft9, U\ 
Cr^&t LTtt, CrMo, C r T i , CrV v 

[0 0 2 8] ft^K#attT««2<0±^, #M£4Jt 
*PflJl3*:RttSo *38W*w*5lt5Bt«ffi»*lt*Ttt:, 20 
#fltttM>t>ll|J|3^]|lJ|^&«S»^ (11) tTJB 
3 a*J:WJsJi3 b©2i^e><c5»^ (112) 

. [0 0 2 9] £i\ #Ktt&JR*[fflJl3aS]iiJia><bft5 

mi) *mmirz> 0 z<D&m&&m*wim3\*. 

(h c P ) m&-ebz&m*it 
tt*4-e*>5."«x.tf, *sn4A*+nii 3 1 ur, c 

r Srlil3 0%^6 5 0%^tfh c pfifig£L/cC oC r 

t*tf#5. h c pttttfi:*i-«M£fcfiteA 

Ti, Ti Zr, Zr H f , & 

■ *B]«3tUTffifflLfc»^t), *#&a**#e>*i 

So cixtt, h c pWist^ri-s^attAii^iBJis^ 
Etti^Bt^fffi-r^r^^j:^, rai:<hcp«ie 

Si:^oT^ s B a tt^ti^^(^D^, Ti, Zr,Hf 
ttl *<nmikm2R<DV)Mf&& L< ftj®)-f 5 fc * 40 

[0030] roi5 4#attA«*ra«3tt±itLfc 

[iftV^\ 1 nm^t 3 2 0nm»/ L ciMMII5 
[00 3 1 ] U'?HM££ft*mJl3tt, ± 

3l«$il6&Jl£, Cr, Mo, *5 iWWi 0 ftSB^ 50 



N b *s J: V v J: 9 ft 6 » * ><b S JR $ ix 5 £ <0 i 
9&5JlS:fflv*S;ii:i::«fcoTt>, iiiHcftfcJ;^ 
lefts 5fl$ttli^asJ!iD P tfflwfiT, 4Wi:l5^X 

[0 0 3 2] S^K, Cilt><OW»SrfflV^fc*«ttA« 
^13 £: LT, DOig^l (N i3S nffit * 

*jgSr*1-6^Srffl^5rfe, £bft£*£ft$£ 
Sr»*rt*s-Ct6. rftte, h c p«JS&*1-5*IB 
1 «iM0*C#ftf 6 e i: C J: o t , PC<hc 

p*a*#i-6*«tt**^rt**s3itr^*3/+/urtft 

[0 0 3 3] r(0±5*»MITOl3(t _htfiL 
fcfciW^ o^*), I r:fc$J:tfRh<fc 0 
ilft^itS&JRi* Cr, Mo, *5j:tW±945»*» 
<b 8ft £*15&JR *fcttPtt, NbfciW 

*-e*6*, rJxfclWRdJxfcK 
[0 0 3 4] ro±5 4#«ttAS + IBI«3S:#"r5» 
£<0KJ¥tt, lnmH5 0nm»IU^ rttb 
fcR££ltfcl\, 

[0 0 3 5] *«tt^S^PflH 3 355 TS 3 a *> J: 

3 b (omm^ r> (nm ^Uigurs, m 

#H<&*Sfi«itash c p«jg-Cfc5^JR*fctt^4fe"C*> 

tez>#m&&m*mmix h c P wit£#-f6T i , t 

i Zr, Zr^i HfSfcllHf^H, 

Ti, Ti^l Zr, Zr^i Hf, SfcfiHf^ 
4I«:ML, #»tt4feJRtMJi^±)B3btLT, C 
r & 3 0 5 0 %^tsC o C r StJKjS LfcS 

^ftif^fco^ rixbHi^Hcftii tteganip tfto 

13(C^V^T, TJ13 ajftsc r*3 0%^e>5 0%*tP 
CoCr^i^bMSiX, ±13 b^ T i , T i ^ 
i Zr, Zr^i Hf, 4fcliHf^I^&M 

^att&H^IBSjfts (Hi) i^lc, he 

J: 9, l^i: < h c pWitSrftoattJBtwaaffieS^ 

^JOX, T i , Z rfettfHf^ »*SrBI*(CJR9ii^ 



I 



[oo 36] ^i:, #m&&m*ffl®tf2mA^%z> 

®& (13 2) li. ±i*Lfc*5fc«ttffl+©»«tt*# 

i-sfc*it-mfc< . (^u< h c p«?it^w-r-5istti4 

K*i-6#«ttA**BIJBroJbJB 3 b££i* SIMMS* 
tt**fitg<0»iNlft4rfc. I^Ch c ptliltrttSMNltt 
^Jl^Pfl^WT® 3 a £V5 1 fflsSftSr 4(;:<fcoTii 
/*£ftS„ *Ott*iLTJ:9#*L<at*Jl4«rll*P 
tSrtttS. 10 
[0 0 3 7] NM8M4&JR4>raJB<OTJS3 afcJ:tf_hJi3 
bfi, JiSELfciptttt-ftS:^— FiLfcDC?^ 

±«3 b<ozti%')x<omm*&iz.mf&&ixzt><D-?&t£ 

V^s lnmA'f>20n m^fgftfc&^tt^S/t* 
[0 0 3 8] fcfc. IHBtt£«*lwi3 0>±fc«ttJi4 

■5-fltttJi-C*>S. r©J:5<e«ttJi4(0«JStt» W*. 

ttSAr #;*'p-eKl£ttX'<:y* y »J fi£B|-f 

5 r 4 K <fc o T ^7 = * 5-«iSo«ttJI 4 r 4 

S-fSBHC *«tt*SlSr^»aH»-*-S^»*s*<« so 
ttS 4 ZMffc-tZ r 4 iST*§ 5. 
[0 0 3 9] »8tttSrW1-5IS*S:«l*1-5«-»4 LT 
tt, C o P t ^^sffii(cffl^bix5*s, r*UclS£ 
$*L*V\ C o P t&^KC r, Ni, *5<tr/T 

a i 9 fc*«A»e>'>fc< 4 1 1 oBKSJifcfcOfcj&fll 
-far 4 a*, »#y'fX©«S|*©fc»ca*L<, 

n iz.& it 5 #BStt&Js<pffis 3 £gm s r 4 tc * m% 
tfMchftWZixz, #mm&.ft&mf$.-tzttnt lx 

tt, Cr, Co, Si. Al, Ti, Ta, H f , *5± 
U=Z r i9&3Pa^Sft£ftfc'>&< ttloroSft 40 

b<OXte< , IE»P¥^fc+»*^y KS4Hl*Sr#5 
[0 0 4 0] &i^T\ KJKttl4©±{c«SII3l5, fcj; 

mmmms t lti*. $swt>o&ffl^5r4;o*-c-# 

y^-X/I^CDj|!lft#|£^5~ 4#T*£57$\ -*U£. 50 
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RfcSilAV*. f*IM5tt. X if <0'&%<Djj 
4^r-§5 0 

[0 04 1 ] r<0± ?tcLT±$L?tJ: 9&fflJftSii& 

h c <t 4 fitttt y ^ xft srias 4 & 9 . six 

So 

[0 0 4 2] 

[0 0 4 3] [3ll6«i~4*5j:t/Jt(R0i|i~3] #« 
4 L.T, *05^¥»*ft^k^9^«« (H 
OYAttiJiN- l 0#7^SS) Srfflv\ w*ifc*i*« 
^^SlrtCtAL, S«WjdO^Srff fc-fKA r iS 
*HE 5mT o r r TT\ Mo fc-StfC r fy 
HSrffl^fcDC-^^ hDyxy-iy^SCioTC r - 
20at%Mo (Mo Ir2 0 a t%^tfC r >J>P> 
45M1 5nm^ll4Tifil2eMtfc, 
[0 0 4 4] &V>T\ ArMSmTo r r TT\ T 
i (%W\\) , Zr (*J60ij2) . T i - 1 0 a t % 
Cr (HJg0ij3) , Co-4 0 a.t%C r (Wm 
4) . C r (Jttfcfl»J 1 ) , N i — 5 0 a t % A 1 (JtgE 
0ij2) ©a^-^(-S:ffl^tDC?W>P^ 
^ -7 * ffilC <fc o XZilZ'tl 0 @7J> lb 2 0 n mCD^fflWlg 

[0 0 4 5] fc^T\ *ixJp4x«)#«ttA«fllIl3* 
fc(±^ttTHfi®2 (JtlRW 3 ©±(C, S 

i Oa ?r 1 0 m o 1 %l?S*D LfcC o 76 C r 12 P 1 12 t> — 
VvVZm^X, ^7^Sia0Ar^)i3iTiTo 

r rTtSf2 0nmO^7=a7-itti4«L 
it, 4 -5 P tStt^l 1%-Cfc 

[004 6] ^-y^SHCj^. *^7 = * 

7-JKtt®4 0±^J»f 1 0 nm<7?7J-7tf>&iII]g5& 
aiLT, K^" : r 1 (0^/^2/ ; 5'^g^^ib®9i±iL.fc <> 

[0 0 4 7] ■£ LT, ^-^/w^-n/Ky^-x/uj; 9* 

1. 5nmOjS^iHJt?Mffl6 4-^l,fc. 

[0 0 4 8] :oi9iat, iaiii*i-«tp*i8«SB 
[0 0 4 9] ±S6LfcBjaUcft4oT#«tt*ft 
[0 0 5 0] 13 31c, ^att^Mfwa-tlc. 
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/i mT'fco ir6 7^e>7 3G/imWfc 

ofc a 

[0 0 5 1 ] r:iOTltHcfci(/B r 6 <7){fitt x 
rixfc«ttK**3i«;>m (vsm) Srffl^TfflfcLfcfc 

[0052] El 3 £9, *«tt&JR*PflSw<Cl>»^ 
0t&t*]3) (7)Hc»2 0 0 0OeT^5^l:SL, 
£*«4<oJ:5^ hcpM^t5»£OCo- 
4 0a t %C r £#«H4&JR*RS]J1 t LT2-6nmg 
ftRttSri"?, fi2 5 0 0OeHiWj!^Hc^e) 
ti5:tW5o £?>K, ^ffi^Ji-3 0j:9(c, h 
c P «JiS:*-r5*att^S*3j:t/^"C*>5T i % Z 
r , *Jj:t/T i-10at%Cr £#«tt&JR c r 1 fii}« fc 

5 0 — JtftW 1 &£Xf2<D£ pic, Cr&itfNi 
-5 0 a t %A 1 tl^fch c p«ig-Cliftl^Silfl| 



[0 0 5 3] [^ffipij5-l OJ3«fctfifc«0!l4'-7] * 
tttt&R+fflJB3iL-C, T i (£j£0|5) , Z r (I 
Jfc#l6) , H f % T i - 1 0 a t%C r 

(H»l8) , Z r - 1 0 a t%C r (*JS0<|9) , C 
o-4 0a t%Cr ($ffiffll0) , *|ll]JBfc t (Jttfe 
W3) , C r (Jt«M4) , N i - 5 0 a t%A I (it 
10 ««5) , Cu «t«0«6) , £fcliNi-2 0at% 
P 0fc««7) ^b^5#Ktt»»S:A r^JESmT 
or rTT'4n m<OKJ¥(^jSLfc«^tt, Hffi#J 1 t 

fco 

[0 0 5 4] #e>4lfc#««E»a**CO^T, VSM 

7 o k fc i ici J: 19 y x*s J: tf-t o»«**t*H: 
20 SNRSrMfcLfc. #5>ix*:S»S:«l^1- 0 
[0 0 5 5] 







He(Oe) 


Br<S(G/7m) 


(mVp-p) 


(//V) 


SNR(dB) 


Ti 


hep 


2740 


71 


1.401 


71.32 


19.84 


Zr 


hep 


2850 


69 


1.389 


72.29 


19.65 


Hf 


hep 


2730 


72 


1.421 


76.54 


19.35 


TMOattCr 


hep 


2750 


68 


1.413 


74.94 


19.49 


Zr-10at»Cr 


hep 


2770 


72 


1.433 


78.67 


19.19 


Cc--40at*Cr 


hep 


2570 


70 


1.377 


84.56 


18.21 






1950 


91 


1.678 


131.33 


16.11 


Cr 


bee 


1260 


70 


1.379 


208.62 


10.38 


Ni-50atKAI 


bee 


320 


71 


1.409 


252.70 


8.91 


Cu 


fee 


1760 


71 


1.392 


1 68.33 


12.33 


Ni-20at*P 




2750 


70 


1.425 


121.15 


15.39 



[0056] #m&&m*mm3t:&f&i,te^®'& (it 

mm 3) tt«iJ6Lfc»?K Hcte«J2 0 OOOeT-fc 
9s ^<Dt$<DSNR\tl 6. 1 1 d BT'fcoTt, rft 
fc*TU hcp*ilS:tt5#«tt(OCo-4 0a t% 
Cr^4nmglt5 (^ffi^J 1 0 ) T*f*, Hc«it 
5i*CSNRltl8. 2 1 d B£*:t < fa±tt> 0 



50 



[0057] $bich c pffimz%i'z#m®i&m<DT 

i (3lllSfl5) , Zr (3lJ£0ij6) , fcit/H f (£« 

0J7) 4#«tt&«*raJS3tLr*ix-eiiS5l!ttfc*^ 
Ml*, ^45Hc^)(Rl±t SNROOfaiiri^lbtl, S 
NRH£LTIil9. 3-19. 8dBSS^t,ji 
fc. 



(8) 



m% 2 0 0 2 - 1 5 4 1 7 
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[0 0 5 8] *fc, T i £fc{lZ r h c pffi® 

Sr*t5M-Cfc5T i - 1 0 a t%C r (3liEt«8) 
^Zr-10%Cr (£JS60IJ9) Lfc»d"C fc > 

P$ 4 H c *> J: t>' S N R <r> fa ±*s % b ix 5 w t fc>a> 

[ 0 0 5 9 J fefiWiS^flC'tft* ( b c c ) 

«iS J ^E^a:* (fee) »+«ircfc5tm£#«tt 
&Jg*Pfl)g3 t LfcS£ 0t«ffy4d»ib6) fi, Hc*5 

-CfcSN i P&#KttA«tl«JB 3 t L/c*§£ (Jtlftfl 

7) Hcfi^r^^stt^v^^cit^TJiAD-rs 
fc. 

[0 0 6 0] [Stftfll l-l-5i3j:t/itlS«8-l 

i ] jmttSft 1 1 ut\ »mj*»**ifc* y 

-hS® (S3. 5>f>f(0f^^**) SrfflV\ - 
fCA r^E5mTo r r TT% Mo£^trC r 
oT, C r - 2 0 a t %M o 7^&SHgJ? 1 5 n m<7)# 

[0 0 6 1 ] #C^T\ Ar^BE5mTo r r TT\ M 
o - 4 0 a t % I r (HJ£#J 11) , C r - 3 0 a t % 
t r (*S&0iJ 1 2) , C r - 3 5 a t %R h (HJ£#J 1 
3 ) , M o — 7 0 a t % I r (HS£#J 14) , V - 5 0 
a t%P t (mmmi 5),Cr <Jt«fll9) , Cu 

(Jt&Wl 0) , £fcf;fcN i - 2 0 a t%P (Jt«Wl 
1) oaao^-yyhiffl^tDC-r^hDy^ 
y^&(CJ:or^tL^tL3 0 nm^BIW-C*— h <b 
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[0 0 6 2] *tl?timm&&& l P$\fB3£ 

iOz^lOmo I %gS*DL'fcC 0 76 C r 12 P t 12 $ — 
y^h^ffl^T. RFX'<y*mz.£V) A r^E5m 
To r rTT'IJf2 0 nm(D^7^a7-Ki4^ 
fifcLfc. w<Bi#«ttS*fcS*ft*P t»±m 1% 
10 Vfo<otz 0 

[0 0 6 3] Sic J; 9, 

[0 0 6 4] -euT, yyu^-D^i; r^Vct 9fc 

1. 5 am«»ll6 £JfMLfc 0 
[0 0 6 5] r<7>£ 9l:Lt, U 1 ic^-TJ; 

[0 0 6 6] ±aLfcriWJCftStoT#«tt«* 
20 1 ^JlDSRtttToTV^jrl^ 

[006 7] #e>nfc*»«Eftjiflstco^T, vsm 

^J:9fi»AHc«J:tFAfiri8«efi*RJVa[B r 6£ 

7 o k fc i tfeitaMEfry^xtJitz-t^^s-^ai^ 

[0 0 6 8] 
[*2] 



40 



50 
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15 16 





+ihijiw& 




Hc(Oe) 


BrdiG/Jm) 


(mVp-p) 


(UV) 


SNR(dB) 


1 1 


Mo-40atXIr 


hop 


2890 


62 


1.204 


64.16 


19.45 


12 


Cr-30atXtr 


hep 


2724 


61 


1.275 


67.08 


19.56 


13 


Cr-35at%Rh 


hep 


2947 


65 


1.240 


66.52 


19.39 


14 


Mo-70at%Ir 


hcp(D0, 9 ) 


3183 


66 


1.281 


58.49 


20.79 


15 


V-50attPt 


hcp(B1 9) 


3159 


66 


1.300 


56.19 


21.27 


8 






1950 


91 


1.678 


131.33 


16.11 


9 


Cr 


bec 


1260 


70 


1.379 


208.62 


10.38 


ttKfl 

10 


Cu 


fee 


1760 


71 


1.392 


168.33 


12.33 


11 


Ni-20at%P 




2750 


70 


1.425 


121.15 


15.39 



[0 0 6 9]'fffli8:tt4L4^ Ofc»0l8) <OH 
cW\ «2 0 0 0Oet*)^ Z<Dh #OSNRfil 
6. lldBt'fcot h c ptgi££W-f3« 

itoM o — i r (nmm m , cr-tr (mmm i 

2) , 3=fcteCr-Rh (%]fefl|13) f|R|t:2 0n 

VM§AiJtRL"CHc#tt7 0 0-1 0 0 0Oe[p]_k1- 
5i*fcSNR«t>ftl 9dBt4oT*5 9, #Ottt& 

[0070] $ e>K, h c pWas-e^osuufrpflia-e 

fcSDOigS! (HSfcll 4) SfcfiB 1 9f (^Jfeffll 
5) ©feS«5gS:W'f-5#attt^S:ft4Lfc»^W:, 
3&4SHc £ SNRW|ft±d s *biX, HcCjo^TIi 
3 100OeK±, SNRti3V^Ttt»2 1 d Btfftb 

[0 0 7 1 ] ifc, bbc, fccCfc5tt»fc#8tt 



t Lfc»* Ofc«W9*3,fctf l o) , is J: 
tUcS^ at<ft«l 1) fclt^rfc, Hc:fcJ:tfSN 

R^of6j±^£f > ixy u c 0 

[0072] immmi e&zvi 7, 4&wcit«« 

1 2] *«ttS«:i fc LT, *B#¥»4fc¥!Mfc#5 
40 (HOYAttiJN- 1 0^/7^S» *rfflV\ r 

•f ^ A r #*J± 2 5 mT o r r TT\ W*£tf C r 

oTC r - 1 6 a t %W?5^ ft£8gJ¥ 8 nm(^«ttT 
iftS2Sr^Lfc 0 

[0 0 7 3] ftl>T% #flM£ftK*ffi]Je 3 i Lt, A r 
#*E2 5mTo r r T"£\ T i - 1 0 a t%C r (H 
SWl 6) , fcitfC o-4 0 a t%C r (HJ£#J 1 
7) 0>iaaL<O9—Vy YZZftZtim^X, DC7^> 
so hoy^y^SCioTOgd^ 1 2 nm*-CJI»S£r 
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3?:MLt 0 ::t\ Ti-10a t%CrfiOlI^ 

[0074] &im\±&m*fflm3& 

£V$m&TWm2 (\t®&\\ 2<n*M&) <o_t{z. s i 
02£6mo I %mULtzC on C r 10 P t ig y 
^Srffl^T, RF^^SiaUr.^E5mTo 
r r TX*mW2 0 n n\(D^y^zL 4 £JfM L 

/io JClt41^{:^in6P tMl 6 a t% 

[0 0 7 5] &^T\ X^y^&lCj;^ >/7^^y- 
M&m 4<D±.\am 1 0 n m<7);*7-#>{£!$l]||5 £«jf 

[0 0 7 6] -t L"C\ /<-7/i/^n^y Ji— r/i/J:0 7i 

1. 5 nm^fSft:iHrta»JJi6^figLfc„ 

[0 0 7 7] r^<t9t-LT, Hilc*tJ:5 4*«( 
^Erix^ixfiWiK^Sa^W- (VSM) ^J:9fS«*Hc 

^<OS4tb^SrS'J^L. »iaSa?«2 7 0 kFClCJ: 

(ttefl8^li0nm) 

[0 0 7 8] ifc, Jt««l 2*3£^*«l 6<DT i 
-10 a t%C r^e>45#att&JR^WIB3 0fl|JfSr 

^^fc t %<n%mim c W^kSrH 4 to^-f 0 

[00 7 9] [UttM 1 8 ] *3B6W-Ctt, Hi£#J 1 6 

*s j: sas^i 1 7 pas 3 ^ 2 e> & 5 

[0 0 8 0] 1 t LT\ *E^¥»*^b*» 

fcXy^mfa (HOYAfiSlN-lO^y^SS) 

*ffbfl:Ar^E25mTorrT^ W£^frC 

SCctoTC r - 1 6 a t %Wjft^/ < c5RJ58 n m<£># 

[0 0 8 1 ] Rl^C, A rM2 5mTo r r TT\ 
T i - 1 0 a t %C r WfifiUW^-yy h£fflV^T, D 

2 nmKligJf 

1^)TI3 a &Bf$tLtc 0 TOCLT, Co -4 0 a t 

ja^wKJS4 n m^*BH4&JR»t>pa«o±B 3 b £JiM 
U 2l75^*5^tt^JS^Pp t 1^3^^ttfCo 
[0 0 8 2] $ bfC§|$ii^ S i 0 2 £6mo 1 %JS 
ADL/iC 074 C r 10 P t is * — y y h£fflV>T, 
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^7^Sl:«t9Arj(f^E5mTo r rTTi£J¥2 0n 

mwztttiz p t mt i 6 a t %-e&ofc 0 

[0 0 8 3] ft^T', J: 9* ^7^^7- 

[0 0 8 4] *LT, /^-7yu*n*y3i— -r/uj: 19 

1. 5 nm(7>«*jH»#]H6SrJBfigLfco 
10 [0 0 8 5] z<n£ 3iat, BI2Jc*1-J:5*a«!a 
»«E»S:»jSUfco #e>Hfc#««E»Mt*lco^T, 
ABflttCtta • RflLR B r 6 is ± H c fcSMtt 

(VSM) tfflv^THSLfco SKBSftfeA 

• SMTOB r SI26 7^P>7 3 G /i m<&Pfl-?*>ofc 0 M 
4 JC*fflH4AJR*Pfl®(0T8 3aWTi-l0a t %C 

[0 0 8 6] #aaE»MC#J-o^T, VSMM 

«fc 9 (SSiyjH c *S J: • BJW»B r 6 *»J 

20 J:9mic^«ffl?offdtai*SrfllSL, «GftCA2 7 
0 k f c i (c «fc 9 K» y >f i tH:*>»« ^m^tt s 

NRSrS]^L*: 0 S3CTI3 a <DT i - 1 0 a t %C 

r cofliif^ 8 n m(Dm^<nmnmmmm^^x(DW\7E 
[0087] [nmm 1 9^221 }m&&m*mm 3 

a{:fc^T. Co-40at%Cr©aSW-y^ 

y htraca^RJ?4 nmW^atttAJRtPBlJl^TH 
3 a eMl, T i - 1 0 a t %C r (HJfe 

30 «19),Ti (HlfiW-2 0) , Z r (3lffi#tj2 1) , 

*JWHf (%ttW2 2) <r>%msr>*-Vy b%m^ 

Xs ^rtl^nO-1 2 nm(£RffiSr£fls£-fr-C\ 

fcw^«*ji60ij 1 8 1 lt, m 2 (c^i-i 0 tm 
[0088] '&btitz&m%ftmmmz^xmmmi 

^«<^±« 3 b <nmm> 8 n m(0^^#4$tt^ L 

tz 0 ttc ni&mi 9\c^x\t, E4^#Ktt^jR^ 

40 PelJf <D±Jf 3 a^)T i - 1 0 a t%C r GDglJflCf* 9 (ft 

tt, 6 7-7 3Gm^j)ofc 0 
[0 0 8 9]i4J:^ #tttt^fi4>fflJe3^«V> (it 
«Wl 2) Hcffll 9 5 0Oe"C*>5^(C» 

*«tt^JS*P B 1S3 t ITT i - 1 0 a t%C r<0 
*H*r2~6 nmKttS (SgJfifiSJ 1 6 ) :K*250 

U ^BSttAJS'^PflS 3 S:T« 3 a*5iW±S3 b^)^b 
so 45 2B«cLfc3ll6«l 8S3«fct5*lte« 1 * b 
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a #C o - 4 0 a t %C r V±B 3 b #T i - I 0 a t 

%c r-efea^aftARtrasasrRJtfc^jftMi 9x* 

fi, #*J3 0 0 OOe iV^9i8iV^«S^Hc^e>iXfcw 
fc#*>a»5. w<7)J:5*ft«*Hc<0|6|±tt, 
« + |llJBa)±JB 3 blCT i (3lJ£t*J2 0) , Zr (Sft 
«2 1) , JSctVHf (*Ji6fi*l2 2) «rR*tfc»#fct 

[0 0 9 0] [^ffi^J 2 3 ] 3^£#J 1 6 LtSiO 
2& 6 m o 1 %flsAD LfcC 074 C r 10 P t te 9—Vv V 10 
<T>W*>*)\Z^ S i O2«r6mo I %iSA0LfcCo78 C r 
10 P t 12 9—Vv hfcffiv*T«ttJi4*»iaLfc«ft 
I*, 3liS04 i 6 t [^^ic LTd! l fc»r««EIMIC**: 
JSJgtfco r^^Ittif(:^^Pti(j:l2a 

t%-e*>ofco 

[0 0 9 1 ] •#bttfc««|E«kl«t#*C*3V*-C 1 HJ£#Jl 
-To 

[0 0 9 2] [3!i£#j2 4] 3616«1 9t'/TLfcS i O 20 
2&6mo 1 %aS*DLfcC 074 C r 10 P t 16 9—¥v V 
(DiXfrVlZ-. S i 02*6 mo 1 %*BJDLfcCo78 C r 
10 P 1 12 9—¥y hS:fflv^-CBtttH4Sr7TMLfca^ 

11112 a t%T**)ofc 0 
[0 0 9 3] #bnfc#aSLIBftjS£*l-*5V^T, HJSfll 
1 8i:TOat^MIKl, *3fc#|5«tt&M* 
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P B 11<7)_Ui 3 b <omm& 8 n mO»^W#KttSr* L 
fc. ^Ktt^JS*raH3 b(OTi-10a t%C 

r <DKff <D#tel£# 5 H c ^SEft&H 5 L 

fc. 

[0 0 9 4j ®5#&Xfm3frbt>frZ>£llC Pti 
dSftTLfca§TtTi-10at%Cr»i 
2 3) t'liM^Hc^2 1 3 40e t*9, 
■^IBMBSrRtttt^ofcW^ 0t$fc#Ji2) J: 5 fc(S« 
^J^ti^DLfCo £<b(C, Co-40at%Cr^Ti3 
a fc L-CR»tT*«ttftJR*IBJB3 *Z«ftLfcjtlfc« 
2 4T-I1, «I^Hc^2 7 4 80e fcfc 9**4**0 

[0 0 9 5] £fc, Pti^V^-^yhCoMCr 

10 p ti6ffifflB#"C*«tt&a^PpiJij5s*Ji^e>z:Ji{kL 

feir§<^(S«*^>|fiI±±»)t, Cots C r 10 P tizffiffl 
#1^ 0ft6 0 OOe) :H^H a 

[0096] [jttwii 3] mttAM^mJi^Tiia 

a t LX&&ffim&ft<btt (b c c) tHHJKTCfcS 
C ra><b#5«£Rtt, J:l3b«!:Ltfc B 0 1ig^hc 
p-CfcST i - 1 0 a t %C r ^?>*-5JiSrRftSr t 
**«l8 4:W«cLr, 0 2 (c^-f J: 5 ftjtt 

Uttfl 1 8 t IU«K LT ^KltSrBI^fco TS 3 a W|g 
W J 4nmt'*)^ ±B3 b ^R1¥*S 8 nmtfcSS^ 

[0 0 9 7] 
[*3] 



30 



40 



50 
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21 22 









Hc(Oe) 


Br<5(G/i m) 


(mVp-p) 




SNR(dB) 




Ti-10at%Cr 


hep 


2518 


71 


0.874 


37.78 


9.94 


-m 


Co-40at%Cr 


hep 


2201 


71 


1.039 


55.61 


8.12 


±n 


Co-40at%Cr 


hep 


2769 


69 


0.866 


36.22 


10.65 


Til 


Ti-10at%Cr 


hep 


±m 


Ti-10at%Cr 


hep 


2951 


68 


0.872 


36.46 


10.81 


Tl 


Co-40at%Cr 


hep 


±1 


Ti 


hep 


2902 


72 


0.881 


37.33 


10.72 


TJf 


Co-40at%Cr 


hop 


±1 


Zr 


hep 


2880 


70 


0.886 


38.24 


10.79 


Ti 


Co-40at%Cr 


hep 


±H 


Hf 


hep 


2868 


73 


0.888 


38.52 


10.78 


Tl 


Co-40at%Cr 


hep 


-n 


TM Oat%Cr 


hep 


2134 


73 


1.012 


53.42 


9.02 


±1 


Tr10at%Cr 


hep 


2748 


71 


0.912 


34.24 


11.21 


Tl 


Co-40at%Cr 


hep 


-ft 






1950 


91 


1.122 


132.45 


7.73 


±1 


Ti-10at%Cr 


hep 


2301 


71 


0.862 


73.89 


8.32 


T® 


Cr 


bee 



[00 9 8]S3J;^ *IH»£Rttfc^»£ (Jtttfl 

1 2 ) "Ctt±JS tfcii 9 , Hc(11 9 5 0Oe SffiT*4> 
9, ^(Ot £tf)SNRH:7. 7 3dBT'*)of: 0 ZtllZ 

~f <5T i-10at%Cr, *fcf±C o - 4 0 a t %C 
r«:8nmRitfc 1 6 *5 J: tf 1 7) it 

X\ C o-4 0 a t %C r^ij:, He #22010 40 
etfi500Oe^]J:l, S N R 8 . 12dBi^ 
fa±LT^3 0 — #T i -1 Oa t%C rtiiHc^ 

2 5 0 0OetftSl:^<4 1 !), ^oSNR#9. 9 

4 dB-eas>5t*icj**#*e>ix*: 0 

[oo9 9i tshiz, #m&&m*mm$:2mtL£Lm 

3\ T/f 3 a t LT, Ti-10at%CrHnm, 
±13 bt LTCo-4 0 a t%C r i§r4 nm®tf: 
««E»«# 1 8) "Cfl, Hc(i2 7 6 90e 

J(.6ttftV^fc^>^ SNR^lO. 65dBHldB so 



[0 10 0] 4fc, Ti3aHTCo-40a t%C 
r £4 nmffMU ill 3 b t LTT i - 1 0 a t %C 
r Sr 8 n mKttfc«»!S»0E# (3lS£#J 19) liHc* 
2 9 5 1 Oe, SNR# 1 0. 8 1 d B t ft 9 , 

[0 10 1] HC<hc p«itSr*-r5*«tt&«(Z)T 

1 (£ttffl2 0) t Zr (3Mfcfl|2 1) , Hf 

2 2) fci8^Tfcra*4»*tf*feft. Hc#lBj±i-5 

i*[:SNRtfiio. 7dBf#ibix6o 

[0 10 2] *Sfi1IKSaU:»<Dh c (b c 

c^f cc) *#8«4^**IBIS»fit LT. lJTCfc 
m^tc®£ (JttRWl 3) tt, K^WSNR^ 

[0 10 3] *fc, M&m*-7y h(OP tMgbL 
fc* S i 02£6mo 1 %8SiDLfcCo78 C r 10 P 1 12 
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9— fy h&ffl^Tt. INBStt&JKf RHHT i - 1 0 a 
t%C r?r-^s9:ltfc (gy£0iJ23) ~ t Id <fc 9 
&m c P®\m&*3irt-nz.C on C r 10 P 1 16 y h$r 

fflv^T«ttJB«rJB*Lfc«!l[Efly«* (JfctfcW 1 2) i 
9tK^««**3J:tfSNRSr#-r«rtASt»J'5. $ 
"bfC, 1 9 tlSJtX . TSi: UTC o-4 0 a t 

%C r£4 nmCMl. JJ8K.T i - 1 0 a t %C r 
8 nmfcKttfc«*e*«tfr (9?AS^J 2 4 ) T'l±. He 
7 4 8 0e t J: < ftofcilS] SNR# 

11. 2 1dBi, fiPtMS!ftlTl>5 0 -eLT, io 
S!MS«2 4A>f>, ^attAM+WIHSrZJi^Lfcr tic 
J:3$lbfc5HcO|6j±tt, SJttlOP t^Wi^/.c 

[0 10 4] 

= »9-«H4Jit#«ttT**i:©|«K, h 
c pfilitT'fcS^SStt^JSSfcll-g-^, #KT i . T i 
Zr, Zr^, H f fcitfrl f ^<t0*58¥ 

*» & aft $ h s $m a? e> * s #s&tt&Jss f mm * Mi&i- 
sct-c, i*Hcisi:xmm»/<fX{ki:nm.-tzzk 20 

[0 10 5] *BBtt£**HS*2»<fc;fc-e:5;: 

Xt, iti^Hc/SS^tC^lbftSrt^lb, (SV^Ptffl 

[0 10 6] $P>»C % feStilil^h. c pffi'&T-foZftffi. 
l±&mitz(*-&&i: LT, I r*5j:tfRh«fc!>fc5fflM» 
bilftStlfc&ISt, Cr, Mo, *J<fcU<Wj; ■? £5S¥ 
a^iift$*i;rc&JSlli tfcfiP t i, Nb*sJ; 30 

5, -tLT, Cixbro^WPT't, D0i 9 M^fc»4B 

5. 

[0 10 7] ^7-a7-BH4g*ro#B$tt&jR 
Wt LT. Cr, Co, Si, A 1 , Ti, Ta, H 
f, jsitfZ r J: 9 46»!J'&llRShfc'>J5:< i t 1 
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tt«rW1-5*£S<t LXC o P t£&KC r, N i , Jo<t 
tfT a J:9fcSi?a><b^R£;h,5'>fc< tt> 1 oSr^Jo 

CritttC r#fcfrffl^5rit?$f>K:#«tt£R4> 
fflH & R»* fc i (c £ 5 * * ft 3 r i tf^te i * 

P to?ffiSritJ!lP$*sr t*<««^4H/)0S«5^t 

[0 10 8] £e>K, CO#&tt&Jg*l?i1Jl3£fflv>5 
lit. *«WojK»:«r««l1-5t*«c#B«*«f*:&JllD 
^1-5£>H^tt^aicKH c*M#e>*u5Ci:*>P), ft 

St Lrttffli-sr Br«ii*8. 
nail *%wo-mx-hzmi5.tzm!£ft<omfctemt: 

[H3] a*<Dfifi)c(D^tt^JS i pr f iisic*5^r, asm 

(nm) <03EftlC#5««*Hc (O e ) <&*fl;«:*1- 

[114] Kttl^-y-y h t LXCon C r io P r 16 Sr 
ffiffl U #«tt&JR*IWJI<OT i - 1 0 a t%Cr©R 

[H5] m.'&mV-f y hi LXC on C r io P r 12 £ 
<£ffl U ^Ktt&JStpFpHJf <75T i - 1 0 a t %C r WJH 

[^rot&Ul] 
1 

2 HMttttTJttJI 

3 #BH4&Jg<Pl?iIS 

3 a #OlttAff>t>inA«>Tff 

3 b #8£tt&Ji<PF B , 5*<7>±Jl 

4 mvtm 

5 (saut 

6 }Kfr)PI^»IS 
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(72)$swt im mm 

#JSJiUSUil«FmJil«fKfflia«rffl If It 

(72)8W£ ft* 

#3S;il!WH«frfTJII«fEffli22«fffl 1 # 1 * 



F*-A(#%) 5D006 BB01 BB07 CA01 CA05 CA06 

CB01 CB04 FA09 
5D112 AA02 AA03 AA05 BA01 BA03 

BB01 BB06 BD01 
5E049 AA04 AA09 AC05 BA06 CB02 

CC01 DB04 DB06 DB12 DB18 

CC01 



